INTRODUCTION
The Limau is one of the indigenous fruits in Indonesia. Indonesia is a tropical country where various types of citrus are often found and cultivated from the lowlands to the highlands. Furthermore, several types of citrus have become important flagship commodity in regional and national trade (Chaireni, 2008) . Indonesia has a very large area and a lot of lands that has not been used optimally. Moreover, it becomes a challenge to provide eligible and suitable land for fruit development in Indonesia. Some lands which have a high level of suitability have been used for other activities (Poerwanto, 2003) .
Generally, Limau or lime fruit is used as a flavoring dish. The use of lime in various cuisines describes that citrus fruit has good market potential but lime farming in Indonesia is still cultivated traditionally with low production. Another factor that can cause the production of low lime oranges is due to low seed quality.
Recently, several advanced types of research have been conducted in order to improve the quality of citrus in environmental, agricultural and biotechnology to improve citrus crop production. Recent research also conducted in the level of chromosomal markers to distinguish accessions of citrus particularly to describe karyotype of C. amblycarpa (Moraes, et al., 2007) . Further research regarding in metabolomics trait stated that untargeted GCMS analysis elucidated the potential of C. amblycarpa to produce functional compounds as the identified metabolites within leaf and fruit of Limau (Budiarto, et al., 2017) .
Further study is needed to develop a more effective technique for seed extraction, germination ability for improving crop production and determining selection method for abiotic stress. According to Samira (1999) , one of the initial stages in obtaining high-quality seeds is the right way to extract seeds. Another factor that influences seed germination is growth media of germination and seed vigor. The use of germination media will show different results in different commodities so that the suitable use of germination media is needed to help to improve the viability of the seeds planted.
Multiple abiotic stresses are assumed occurring with drought and salinity in citrus (Syvertsen and Sanchez, 2014) . Several types of research published related to the salt condition, drought condition and its impact that tested in several genotypes of citrus (Yahmed et al., 2015; Sousa et al., 2016; Nimbolkar et al., 2016) . According to Sadjad (1993) , to detect seed vigor against suboptimum conditions (drought and salinity) can be done in a greenhouse or laboratory by testing the growth of seeds on media that can be controlled and more practical as on paper, sand or soil. Germination testing protocol of citrus was stated in ISTA (2014) and the information regarding C. amblycarpa. Drought stress condition treatment conducted through Polyethylene glycol (PEG) application and salinity stress condition treatment provided from NaCl salt application in different concentration. The study was aimed to obtain information regarding the early selection method of Limau lime under saline and drought condition including the proper method for seed extraction, observation period in germination testing and type of germination media..
MATERIALS AND METHODS
The study was conducted from March 2015 to January 2016. Seed viability and vigor analysis were conducted at the laboratory of Seed Science and Technology, Department of Agronomy and Horticulture, Bogor Agricultural University. Limau Lime (Citrus amblycarpa (Hassk.)) seed was obtained from Plantation in Bogor, Indonesia.
C. Amblycarpa Seed Extraction Method
The first experiment was arranged in randomized complete experimental design with one factor which had four replications. Level of treatments was using distilled water, ash from husk, talcum powder, and HCl 1%. Thirty seed were tested in each experimental unit and growth in eco-germination chamber IPB 72-1 for 30 days. Parameters observed were germination percentage, maximum growth potency, vigor index, speed of seed growth.
C. Amblycarpa Seed Vigor in Salinity Stress Condition
The second experiment was arranged in randomized complete block design with one factor and four replications. NaCl treatment applied to perform salinity stress condition in four concentrations: 0 ppm, 1500 ppm, 3000 ppm, and 4500 ppm.
C. amblycarpa Seed Vigor in Drought Stress Condition
The third experiment was arranged in randomized block design with one factor and four replications. PEG-6000 was applied to perform drought stress condition in four levels of concentration: 0 bar, -0.75 bar, -1.5 bar, and -2.25 bar. The PEG 6000 concentration was determined from Michel and Kaufman (1973) as following: Ψs= -(1.18 x 10 -2 ) C -(1.18 x 10 -4 ) C 2 + (2.67 x 10 -4 ) CT + (8.39 x 10 -7 ) C 2 T
Statistical Data Analysis
Data of Analysis of Variance (ANOVA) and means comparison was computed by R software. DMRT test was used to analyze significant different in different level of treatment with probability 5%.
RESULTS AND DISCUSSIONS

Seed Extraction Method
Mean values from the effect of the seed extraction treatment to parameter of moisture content, germination percentage, normal seedling dry weight, maximum growth potency, and vigor index described on Table 1 . The mean values from viability and vigor parametersshowed insignificant different in all variables except the moisture content. The moisture content value from distilled water and HCL 1% treatment had higher values than other treatments. The seed immersion treatment in the extraction method using distilled water and HCl 1% was predicted involved to the water content addition into the seed (Table 1) . According to Raganathaet al.(2014) , seed has hygroscopic character, which is easy to absorb water vapor from the surrounding environment up to balance condition between seed and its environment.
C. amblycarpa is polyembrionic, which is there are more than one germination from one seed planted. In this experiment, only one seed selected to be the best from one seed. According to germination percentage, the treatment of extraction method has beenelucidated that the result were not significantly different and estimated to be having equal result. Nevertheless, talc powder as extraction method provide the most optimum result of 90% (Table 1) .
Determination of C. amblycarpa Germination
Percentage Period
C. amblycarpa Germination Percentage First count observation
According to Sadjad (1994) , the determination of the first count period is related to the increased number of normal germination percentage that occurs daily during estimation to a maximum percentage. The second observation continued to determine which period that the seed reach maximum accumulation of germination percentage. In other words, the second count period observation occurred on the day of achieving the maximum accumulation of germination percentage. The graph for determining the period of germination percentage first-count observation through combination media sand: soil (1:1) and towel tissue is presented in Figure 1 . Based on Figure 1 , the first count estimation on media of sand was day-20 with daily maximum germination percentage was 22.50% and second count observation at the day of 29 with cumulative percentage is 86.67%. Media combination of sand: soil resulted first count observation period at the day of 20 with the daily maximum germination percentage is 20%. The second count was observed on the day of 29 with cumulative germination percentage was 84.17%. The first and second count in media treatment of towel tissue was a day of 23 and 30 respectively. The daily maximum germination percentage was 6.67% and cumulative germination percentage was 47.50%..
Media of Lime Seed Germination
Mean values of germination percentage, maximum growth potency, vigor index, and germination velocity from media treatment were given in Table 2 . Table 2 stated that media treatment of sand and combination of sand:soil (1:1) significantly showed higher viability compared to towel tissue treatment. Media of sand possessed the most optimum result in viability parameter.
The result of research done by Sudomo(2012) showed that growth media from sand has given the best germination percentage compared to others growth germination media from soil, sawdust, and cocopeat. Growth media of sand possessed high germination percentage due to porosity and aeration that sprout needed to grow. Similar result was given in this research. The sand as germination media showed the most optimum result in all variables of parameters: germination percentage (86.67%), maximum growth potential (95.83%), index vigor (38.33%), and germination velocity (3.967 % etmal -1 ) ( Table 2) . 
C. amblycarpaSeed Viability and Vigor under Salinity Stress Condition
The statistical data analysis indicated that mean values of vigor index, normal seedling dry weight, and rootlength in every level of treatment exhibited different response. Mean values were given in Table 3 . One of the characteristics of high-quality seeds was high vigor. The treatment of salinity stress condition exhibited significantly different result in all vigor and viability parameters of Lime seed. The decrease of germination ability can be associated with the prevention of water uptake due to salinity stress condition. Furthermore, another causation is due to toxic effects of Na+ and Cl-on the germination process (Khajeh-hosseini et al., 2003) . This may cause the process of lime seed germination of lime seed obstructed. The result of this study is in accordance with Rahmawati (2006) .It mentioned that the effect of salinity stress condition can further reduce rice seed germination due to turgor pressure.
The viability of seed is the vitality or life force of seeds which can be demonstrated through the symptoms of seed metabolism and growth symptoms. In seed testing, this viability indicated and measure through germination percentage and normal seedling dry weight (Sadjad, 1994) . A number of germination percentage of Lime seed was given in Figure 2 .
Figure 2. The Effect of Salinity Stress Condition on Lime's Seed Germination Percentage
The increasing of NaCl concentration will cause the germination percentage of Lime seed to decrease. At 3000 ppm of NaCl concentration, the germination only 53% survived. Through this research, linear equation was defined i.e. y = -0.0089x + 82.033, with number of R 2 = 0.9975. Naseriet al. (2012) reported that barley seed germination decreases within increasing levels of salinity, the decrease of seed germination was significant at a higher level of salinity. Syvertsen and Sanchez (2014) stated that in some conditions, salt stress condition can provide advantages to plants. The decreasing number of germination percentage was linear to the decrease of normal seedling dry weight of lime seeds. Salinity stress inhibits amylase activity at the germination stage which function as energy during germination (Hua-Longet al., 2014) . Kusmiyati et al. (2009) found that the form of plant adaptation mechanism to salinity stress condition was the morphological and physiological mechanism. The simple mechanism to detect plant response was through the morphological mechanism which was the morphological changes in the organs of plant i.e. roots, stem and leaves. The experiment results elucidated that there was no significantly different effect on the length of Lime's seed root. The control (0 ppm NaCl) showed the longest length of the root (10.25 cm) and varying response regarding other treatments although not significantly different (Table 3) . This is contrary to Rahmawati (2006) finding that salinity stress condition was able to inhibit root growth. Rachmawati and Nasir (2014) research result reported that the increase of NaCl concentration significantly decreased root length of all green bean varieties.
C. amblycarpaSeed Viability and Vigor under Drought Stress Condition
The statistical data analysis indicated that mean values of vigor index, normal seedling dry weight, and root length in every level of treatment possessed different response in drought stress condition. Mean values were given in Table 4 .
The value of the vigor index is always lower than the value of the germinating power but is closer to the growth of seeds in the field (Sadjad, 1994) . The treatment of drought stress has a very significant effect on the vigor index of lime seeds. The higher the level of drought stress, the lower the vigor index value of lime seeds. The germination process is in desperate need of water, therefore the role of water is very important (Aryati,2011) . PEG has the property of inhibiting water absorption by plant cells, so that plants are difficult to germinate (Shintarika et al. ,2013) . The low value of the vigor index is thought to be caused by the drought stress of citrus seeds experiencing inhibition of water absorption.
Increased osmotic pressure results in a decrease in the percentage of germination and the dry weight of normal sprouts of lime seeds.
The power value of germinating lime seeds was presented in Figure 3 . From these data obtained a linear equation of the relationship between PEG 6000 treatment on the germination power of lime orange seeds, y = 26.333x + 92.751; with a value of R² = 0.9997 (Figure 3 ). The results of this study were in line with Keshtibanet al. (2015) that drought stress using PEG 6000 had a significant effect on seed germination due to more negative osmotic potential. This decrease was also accompanied by a decrease in the normal dry weight of lime seeds. Normal sprouting dry weight gradually decreases with increasing stress levels. This was in line with research conducted by Cholidet al. (2014) on castor plants. Drought stress can inhibit the growth of jatrophaplants,it can be seen from the decreasing values of the variable number of live plants and dry weight. The decline in variable values when gripped by drought showed that jatropha plants were trying to adapt to drought stress so that plants can survive and maintain metabolism.
At drought condition, plants will adapt to life. Root as the main plant organ which has main function in absorbing water will respond to keep getting water from the environment. The mean values of root length when experiencing drought stress using PEG-6000 had been presented in Table 4 . Roots of lime seedlings experienced a long increase in line with the increase of PEG-6000 level. The root length increase was calculated based on the average seeds that have grown normally.
The results of this study were in agreement with research by Cholidet al. (2014) . It stated that when there was stress drought, the jatropha plant would extend the roots. Another study stated that an increase in PEG concentration resulted in a decrease in the average root length of citrus plants in vitro (Adiyanti, 2013 ) and a decrease in the average root length of rice plants (Aryati, 2011) . The decrease in root growth may be due to low osmotic potential and a decrease in wall length and cellular expansion (Mohammadkhani and Heidari, 2008) .
CONCLUSION
Extraction method of Limau seeds (Citrus amblycarpa (Hassk. Ochse) using distilled water, ash, talcum powderand 1% HClrevealed that the results were not significantly different based on germination percentage result that is 82-90%. The first and second counts on sand and sand: soil (1: 1) media resulted in the 20 th and 29 th days, while towel tissue media resulted in the 23rd and 30 th days. Limauseeds grown on sand germination media and a mixture of sand: soil (1: 1) was significantly higher in viability than towel tissue media except for maximum growth potential variables and vigor index. The treatment of saline stress and drought stress showed that the higher the stress level given, the vigor index, the lower germination percentage and normal seedling dry weight of lime seeds.The root length measurement could not be used to assess the durability of Limauseeds undersalinity stress condition. The condition of drought stress indicated that the root length value of the growing seed increases with increasing drought stress.
